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Description

[0001] This invention relates to an assembly compris-
ing a flexible coupling, whereby the flexible coupling is
used for the transmission of torque between a pair of
rotatable components such as drive shafts, wherein the
flexibility of the flexible coupling accommodates limited
angular misalignment between the axes of rotation of the
rotatable components.

One application in which a flexible coupling is used is in
interconnecting the drive shafts used in the transmission
ofdrive to the actuators associated with aircraft flight con-
trol surfaces such as wing mounted slats and flaps.
One type of flexible coupling that is well known comprises
a series of mounting fingers formed on one of the rotat-
able components, the fingers each defining a fixing point
to which a torque transmission disc is secured. By way
of example, three such fingers and fixing points may be
provided. The disc is conveniently secured to the fingers
using bolts or other fasteners which extend through the
openings formed in the fingers, the bolts or other fasten-
ers being secured to respective parts of the torque trans-
mission disc. The other of the rotatable component is
similarly provided with a series of mounting fingers de-
fining a series of fixing points to which the torque trans-
mission disc is mounted. The parts of the disc secured
to the fixing points of one of the components alternate
with those by which the disc is secured to the other of
the components.

In use, rotation of one of the rotatable components is
transmitted to the torque transmission disc, and from the
torque transmission disc to the other of the rotatable com-
ponents. Any slight angular misalignment of the axes of
rotation of the rotatable components can be accommo-
dated by limited flexing of the torque transmission disc.
A number of different materials and designs of torque
transmission disc are known. It is desirable to use com-
posite materials for this purpose as they may be of re-
duced weight compared to other materials whilst being
able to transmit the required level of torque.

One disadvantage of composite material torque trans-
mission discs is that if the disc is subject to a relatively
large out of plane flexing load, such as may occur during
handling or during installation, or, for example, where
installed between a pair of elongate drive shafts and work
is being undertaken at the other end of one of the shafts
requiring movement of that shaft, the degree of flexing
which may take place may result in delamination, or par-
tial delamination, of the torque transmission disc. Such
delamination or partial delamination may result in the
torque transmission disc being weakened. There is a fear
that such weakening may not be noticed prior to instal-
lation, or during servicing, and that an installed torque
transmission disc may fail, in subsequent use. The weak-
ening may be such that the failure may occur some time
afterinstallation. The risk of the presence of such a latent
fault may, depending upon the application in which the
coupling is used, be unacceptable.
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US6200223 illustrates a coupling of the general type de-
scribed hereinbefore and in which the means by which
the torque transmission disc is secured in position are
such that drive may continue to be transmitted even in
the event of a failure of the torque transmission disc. A
prior art assembly comprising a flexible coupling and hav-
ing the features of the preamble of claim 1 is disclosed
in US 5 964 662 A.

[0002] Itis an object of the invention to provide a flex-
ible torque coupling in which the risk of damage to parts
of the coupling is reduced.

[0003] According to the present invention there is pro-
vided an assembly comprising: a first rotatable compo-
nent and a second rotatable component, each including,
at its end, three equiangularly spaced mounting fingers;
and a flexible coupling comprising:a flexible torque disc
having a first plurality of fixing points whereby it is mount-
ed upon the mounting fingers of the first rotatable com-
ponent, and a second plurality of fixing points whereby
it is mounted upon the mounting fingers of the second
rotatable component, the second fixing points each being
located midway between a respective pair of the first fix-
ing points; an annular support ring sandwiched between
the flexible torque disc and the second rotatable compo-
nent, and mounting means whereby the flexible torque
disc is secured to the support ring, the mounting means
restricting deflection of the flexible torque disc relative to
the support ring, wherein the mounting means further
serve to secure the first fixing points of the flexible torque
disc to the first rotatable component.

[0004] The second fixing points of the flexible torque
disc, and support ring, are preferably secured, for exam-
ple by means of bolts, to the second rotatable component
at locations remote from the mounting means.

[0005] Such an arrangement is advantageous in that
the support ring and mounting means serve to limit de-
flection or flexing of the flexible torque disc, thereby
avoiding excessive flexing which could cause damage
to the flexible torque disc,

[0006] The mounting means may each comprise a
bush attached to a respective first fixing point of the flex-
ible torque disc, the bush extending through an opening
provided in the support ring, the bush defining a stop
engageable with the support ring to limit movement of
the part of the flexible torque disc adjacent the mounting
means away from the support ring.

The mounting means and flexible torque disc are con-
veniently bolted to the first rotatable component.

In use, as with a conventional flexible coupling, flexing
of the torque disc can accommodate limited angular mis-
alignment between the axes of rotation of the first and
second rotatable components.

The bush may be of one piece form, arranged to be fitted
through an opening of non-circular shape formed in the
support ring, and moved angularly relative to the support
ring to prevent withdrawal of the bush from the opening.
[0007] Alternatively, the bush may be of two part form,
holding the support ring captive therebetween, in use.
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The bush is conveniently designed to hold a nut captive
thereto. By way of example, it may include a diametrically
extending passage into which the nut can be fitted.

The invention will further be described, by way of exam-
ple, with reference to the accompanying drawings, in
which:

Figures 1 and 2 are perspective views, from above
and from below, respectively, of an assembly com-
prising a flexible coupling in accordance with one
embodiment of the invention;

Figures 3 and 4 illustrate part of the coupling of Fig-
ures 1 and 2;

Figure 5 is a sectional view illustrating part of the
coupling of Figures 1 and 2;

Figure 6 is an exploded perspective view of the cou-
pling of Figures 1 and 2;

Figure 7 illustrates part of an alternative embodi-
ment;

Figure 8 is a view similar to Figure 7 illustrating an-
other alternative embodiment; and

Figure 9 illustrates part of the further alternative em-
bodiment shown in Figure 8.

[0008] Referring firstly to Figures 1 and 2, a flexible
coupling 10 is illustrated whereby torque can be trans-
mitted between a first shaft 12 and a second shaft 14.
The first and second shafts 12, 14 are approximately
aligned with one another, but need not be exactly aligned.
Rather, the axis of the first shaft 12 may be slightly an-
gularly displaced relative to that of the second shaft 14.
The first shaft 12 includes, at its end, three equiangularly
spaced mounting fingers 16, each of which is provided
with an opening receiving a bolt 18.

The second shaft 14, like the first shaft 12, is also pro-
vided with three equiangularly spaced mounting fingers
20. Each finger 20 is formed with an opening through
which a respective bolt 22 extends.

Located between the fingers 16, 20 of the firstand second
shafts 12, 14 is a torque transmission disc 24. The disc
24 is of composite material form. By way of example, it
may comprise layers of a carbon fibre material which
have been impregnated with a suitable resin. The disc
24 is formed with six equiangularly spaced openings, al-
ternate ones of the openings 24a of the disc 24 aligning
with the openings of the fingers 16 and defining a first
series of fixing points, the remaining alternate ones of
the openings 24b of the disc 24 aligning with the openings
of the fingers 20 and defining a second series of fixing
points. The bolts 18, 22 extend through the respective
ones of the openings 24a, 24b.
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[0009] An annular support ring 26 is sandwiched be-
tween the disc 24 and the second shaft 14. The annular
support ring 26 is formed with openings which align with
the bolts 22, and through which the bolts 22 extend. Nuts
28 cooperate with the respective bolts 22 to securely at-
tach the second fixing points of the disc 24, and the sup-
port ring 26, to the fingers 20 of the second shaft 14.
[0010] As shown in Figure 6, bushings 30 are conven-
iently press fitted into the openings 24b formed in the
disc 24 to assist in the transmission of torque to or from
the disc 24, spreading the load over a relatively large
area and reducing the risk of contact between the bolts
22 and the disc 24 causing wear and damage to the disc
24,

[0011] It will be appreciated that the support ring 26 is
rigidly mounted upon the fingers 20 of the second shaft
14 and substantially no movement occurs therebetween,
in use.

[0012] The bolts 18 extend through the holes formed
in the respective fingers 16, through associated holes or
openings 24a formed in the disc 24, and through asso-
ciated holes 32 formed in the support ring 26.

[0013] Mounting means 34 in the form of bushes 36
are each press fitted into respective ones of the openings
24a formed in the disc 24. Each bolt 18 extends through
a respective one of the bushes 36, and the bushes 36
are secured in position by means of nuts 38 held captive
to the respective bush 36. As shown in Figures 3 and 4,
each bush 36 includes a pair of outwardly extending stop
flanges 40, 42, defining a space 44 therebetween. The
flanges 40, 42 are not of circular form, but rather are
generally elliptical in shape. Likewise, the openings or
holes 32 formed in the support ring 26 are generally el-
liptical.

[0014] During assembly, each bush 36 is orientated
such that the flange 40 thereof can pass through the re-
spective opening 32 formed in the support ring 26. After
insertion, the bush 36 is moved about its axis through an
angle of about 90° with the result that the bush 36 cannot
be withdrawn through the opening 32, but rather the bush
36 and support ring 26 are held captive to one another,
the support ring 26 being trapped between the flanges
40,42. The space 44 between the flanges 40, 42 is great-
er than the thickness of the support ring 26 with the result
that limited axial movement of the bush 36 relative to the
support ring 26 is permitted.

[0015] The operation of mounting each bush 36 to the
support ring 26 may be undertaken either before or after
press-fitting of the bushes 36 to the disc 24. Where the
press-fitting operation is undertaken after the mounting
of a bush 36 to the support ring 26, the part of the bush
36 which is press-fitted to the disc 24, and the opening
in the disc 24, may be of non-circular shape so as to
resist subsequent rotation or angular movement of the
bush 36. As shown in Figure 5, the nuts 38 and bolts 18
serve to clamp the fingers 16, disc 24 and bushes 36 to
one another.

[0016] In use, it will be appreciated that rotation of one
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ofthe shafts 12, 14 is transmitted to the other of the shafts
12, 14 via the disc 24. Flexing of the disc 24 accommo-
dates slight angular misalignments between the axes of
the shafts 12, 14. The amount of flexing of the disc 24 is
restricted by the bushings 36 and the support ring 26. If
a load is applied in a direction urging part of the disc 24
away from the support ring 26, flexing of that part of the
disc 24 is permitted until such time as the flexing results
in the flange 40 moving into engagement with the support
ring 26. Once such engagement has been established,
the cooperation between the bush 36 and the support
ring 26 prevents further movement of the bush 36. As
the bush is clamped to the disc 24, it will be appreciated
that further flexing of the disc 24 is thus resisted. The risk
of damage to the disc due to over flexing thereof is thus
reduced.

[0017] Similarly, if a flexing load is applied in the op-
posite direction, urging the disc 24 towards the support
ring 26, engagement between the flange 42 and the sup-
port ring 26 limits this movement and so prevents over-
flexing of the disc 24.

[0018] Whilstthe description hereinbefore is of the disc
24 and support ring 26 fitted to the shafts 12, 14, the fit
of the bush 36 to the disc 24 is such that the support ring
26 provides support for the disc 24, preventing or resist-
ing over flexing thereof both prior to installation and dur-
ing the installation process, as well as when servicing or
maintenance operations are being undertaken.

[0019] Where the flexible coupling is used in the trans-
mission of drive to wing mounted components such as
the actuators used to drive flight control surfaces for
movement, in addition to accommodating slight misalign-
ments as mentioned above, the coupling can also ac-
commodate relative angular movement between the
shafts such as may arise in the event of flexing of the
wing, whilst continuing to guard against damage due to
over flexing of the disc 24 in the event that the wing flexing
were to become extreme.

[0020] Conveniently, as illustrated, the support ring 36
is of larger diameter than the disc 24. As a result, the
likelihood of the edge of the disc 24 beingimpacted during
storage, handling, installation and servicing is reduced.
Again, this reduces the risk of failure of the disc 24.
[0021] Inthe arrangementdescribed hereinbefore, the
nut 38 is held captive to the bush 36, this being achieved
by the provision of a pair of tangs 46 formed integrally
with the bush 36. Figure 7 illustrates an alternative design
of bush 36. The bush 36 of Figure 7 is shaped to define
adiametrically extending passage or slot 48 within which
the nut 38 is located, a retaining clip 50 being provided
to securely clamp the nut 38 in position and reduce the
risk of release thereof. In this design, only the flange 40
is of non-circular shape. Assembly is substantially as out-
lined hereinbefore.

[0022] Figures 8 and 9 illustrate a further alternative
design of bush 36. The bush 36 of Figures 8 and 9 is of
two part form, including a lower part 36a including the
flange 42, and a separate upper part 36b including the
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flange 40, and through which the passage or slot 48 is
formed. In this arrangement, during assembly, the lower
part 36a is press fitted to the disc 24, the support ring 26
is positioned adjacent the flange 42, and then the upper
part 36b is positioned to the opposite side of the support
ring 26 and extending through the hole 32 thereof. Sub-
sequently, the bolt 18 is threaded to the nut 38 located
in the slot 48 and is fastened to securely clamp the two
parts of the bush 36 and the disc 24 to the fingers 16 of
the first shaft 12. As the two parts of this two part design
of bush 36 can be assembled to the support ring 26 from
the opposite sides thereof, there is no need for the open-
ing or hole 32 of the support ring 26 to be shaped to
permit the flange 40 to pass therethrough. As a result, a
simple circular opening or hole 32 may be used instead
of an elliptical or other non-circular shape. Furthermore,
the step of adjusting the angle of the bush 36 to prevent
withdrawal of the bush 36 from the opening 32 can be
omitted, thereby simplifying the assembly process.
[0023] Whilst several specific embodiments of the in-
vention have been described hereinbefore, it will be ap-
preciated that a number of modifications and alterations
may be made thereto without departing from the scope
of the invention as defined by the appended claims.

Claims
1. An assembly comprising:

a first rotatable component (12) and a second
rotatable component (14), each including, at its
end, three equiangularly spaced mounting fin-
gers (16, 20); and

a flexible coupling comprising:

a flexible torque disc (24) having a first plu-
rality of fixing points whereby it is mounted
upon the mounting fingers of the first rotat-
able component (12), and a second plurality
of fixing points whereby it is mounted upon
the mounting fingers of the second rotatable
component (14), the second fixing points
each being located midway between a re-
spective pair of the first fixing points; the as-
sembly characterised in that it further
comprises, an annular support ring (26)
sandwiched between the flexible torque
disc (24) and the second rotatable compo-
nent (14), and

mounting means whereby the flexible
torque disc (24) is secured to the support
ring (26), the mounting means (34) restrict-
ing deflection of the flexible torque disc (24)
relative to the supportring (26), wherein the
mounting means (34) further serve to se-
cure the first fixing points of the flexible
torque disc (24) to the first rotatable com-
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ponent (12).

An assembly according to Claim 1, wherein the sec-
ond fixing points of the flexible torque disc (24), and
support ring, are secured to the second rotatable
component (14) at locations remote from the mount-
ing means.

An assembly according to any of the preceding
claims, wherein the mounting means each comprise
a bush (36) attached to a respective first fixing point
of the flexible torque disc (24), the bush extending
through an opening provided in the support ring (26),
the bush (36) defining a stop engageable with the
support ring to limit movement of the part of the flex-
ible torque disc adjacent the mounting means away
from the support ring.

An assembly according to Claim 3, wherein the stop
is defined by a first flange (40) formed on the bush.

An assembly according to Claim 4, wherein the bush
further includes a second flange (42) spaced from
the first flange by a distance greater than the thick-
ness of the supportring, part of the support ring being
located between the first and second flanges.

An assembly according to any of Claims 3 to 5,
wherein the bush (36) is of one piece form, arranged
to be fitted through an opening (32) of non-circular
shape formed in the support ring, and moved angu-
larly relative to the support ring to prevent withdrawal
of the bush from the opening.

An assembly according to any of Claims 3 to 5,
wherein the bush (36) is of two part form, holding the
support ring captive between the parts thereof, in
use.

An assembly according to any of Claims 3 to 7,
wherein the bush is designed to hold a nut (38) cap-
tive thereto.

An assembly according to Claim 8, wherein the bush
includes a diametrically extending passage (48) in
which the nut is fitted.

An assembly according to any of the preceding
claims, wherein the mounting means (34) and flexi-
ble torque disc (24) are bolted to the first rotatable
component (12).

Patentanspriiche

1.

Anordnung, umfassend:

eine erste drehbare Komponente (12) und eine
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zweite drehbare Komponente (14), wobei jede
an ihrem Ende drei gleichwinklig beabstandete
Montageschenkel (16, 20) beinhaltet; und

eine flexible Kupplung, die Folgendes umfasst:

eine flexible Drehmomentscheibe (24), die
eine erste Vielzahl von Fixierpunkten, an
denen sie an den Montageschenkeln der
ersten drehbaren Komponente (12) mon-
tiert ist, und eine zweite Vielzahl von Fixier-
punkten aufweist, an denen sie an den Mon-
tageschenkeln der zweiten drehbaren
Komponente (14) montiert ist, wobei die
zweiten Fixierpunkte jeweils in der Mitte
zwischen einem entsprechenden Paar von
den ersten Fixierpunkten angeordnet sind;
wobei die Anordnung dadurch gekenn-
zeichnet ist, dass sie ferner einen ringfor-
migen Haltering (26), der zwischen der fle-
xiblen Drehmomentscheibe (24) und der
zweiten drehbaren Komponente (14) einge-
setztist, und Montagemittel umfasst, an de-
nen die flexible Drehmomentscheibe (24)
an dem Haltering (26) befestigt ist, wobei
die Montagemittel (34) eine Ablenkung der
flexiblen Drehmomentscheibe (24) bezo-
gen auf den Haltering (26) begrenzen, wo-
bei die Montagemittel (34) ferner dazu die-
nen, die ersten Fixierpunkte der flexiblen
Drehmomentscheibe (24) an der ersten
drehbaren Komponente (12) zu befestigen.

Anordnung nach Anspruch 1, wobei die zweiten Fi-
xierpunkte der flexiblen Drehmomentscheibe (24)
und der Haltering an von den Montagemitteln ent-
fernten Stellen an der zweiten drehbaren Kompo-
nente (14) befestigt sind.

Anordnung nach einem der vorangehenden Anspri-
che, wobei die Montagemittel jeweils eine Buchse
(36) umfassen, die an einem entsprechenden ersten
Fixierpunkt der flexiblen Drehmomentscheibe (24)
angebracht ist, wobei sich die Buchse durch eine
Offnung erstreckt, die in dem Haltering (26) bereit-
gestellt ist, wobei die Buchse (36) einen Anschlag
definiert, der mit dem Haltering in Eingriff genommen
werden kann, um eine Bewegung des Teils der fle-
xiblen Drehmomentscheibe zu beschranken, der
sich benachbart zu den Montagemitteln und von dem
Haltering entfernt befindet.

Anordnung nach Anspruch 3, wobei der Anschlag
durch einen ersten Flansch (40) definiert ist, der an
der Buchse gebildet ist.

Anordnung nach Anspruch 4, wobei die Buchse fer-
ner einen zweiten Flansch (42) beinhaltet, der von
dem ersten Flansch durch eine Entfernung beab-
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standet ist, die groRer ist als die Dicke des Halte-
rings, wobei sich ein Teil des Halterings zwischen
dem ersten und zweiten Flansch befindet.

Anordnung nach einem der Anspriiche 3 bis 5, wobei
die Buche (36) von einstiickiger Form und angeord-
netist, um durch eine Offnung (32) einer nicht-kreis-
férmigen Form zu passen, die in dem Haltering ge-
bildet ist, und um winkelmaRig bezogen auf den Hal-
tering bewegt zu werden, um ein Zurtickziehen der
Buchse aus der Offnung zu verhindern.

Anordnung nach einem der Anspriiche 3 bis 5, wobei
die Buchse (36) von zweistlickiger Form ist und den
Haltering im Gebrauch zwischen den Teilen davon
festhalt.

Anordnung nach einem der Anspriiche 3 bis 7, wobei
die Buchse ausgebildet ist, um eine Nut (38) daran
festzuhalten.

Anordnung nach Anspruch 8, wobei die Buchse ei-
nendiametral verlaufenden Durchgang (48) beinhal-
tet, in den die Nut eingepasst ist.

Anordnung nach einem der vorangehenden Ansprii-
che, wobei die Montagemittel (34) und die flexible
Drehmomentscheibe (24) an die erste drehbare
Komponente (12) geschraubt sind.

Revendications

1.

Ensemble comprenant :

un premier élément rotatif (12) et un second élé-
ment rotatif (14), chacun comprenant, au niveau
de son extrémité, trois doigts de montage espa-
cés de maniére équiangulaire (16, 20) ; et

unorgane d’accouplement souple comprenant :

un disque de torsion souple (24) compre-
nant une premiére pluralité de points de
fixation au moyen desquels il est monté sur
les doigts de montage du premier élément
rotatif (12), et une seconde pluralité de
points de fixation au moyen desquels il est
monté sur les doigts de montage du second
élément rotatif (14), les seconds points de
fixation étant chacun situés a mi-chemin en-
tre une paire respective des premiers points
de fixation ;

'ensemble étant caractérisé en ce qu’il
comprend en outre un anneau de support
annulaire (26) intercalé entre le disque de
torsion flexible (24) et le second élément
rotatif (14), et

des moyens de montage au moyen des-
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quels le disque de torsion flexible (24) est
fixé a 'anneau de support (26), les moyens
de montage (34) restreignant la déviation
du disque de torsion flexible (24) par rapport
a l'anneau de support (26), dans lequel les
moyens de montage (34) servent en outre
afixer les premiers points de fixation du dis-
que de torsion souple (24) au premier élé-
ment rotatif (12).

Ensemble selon la revendication 1, dans lequel les
seconds points de fixation du disque de torsion sou-
ple (24) et de 'anneau de support sont fixés au se-
cond élément rotatif (14) au niveau d’emplacements
éloignés des moyens de montage.

Ensemble selon 'une quelconque des revendica-
tions précédentes, dans lequel les moyens de mon-
tage comprennent chacun une bague (36) fixée a un
premier point de fixation respectif du disque de tor-
sion souple (24), la bague s’étendant a travers une
ouverture disposée dans I'anneau de support (26),
la bague (36) définissant une butée pouvant entrer
en prise avec I'anneau de support pour limiter le
mouvement de la partie du disque de torsion souple
adjacente aux moyens de montage a distance de
I'anneau de support.

Ensemble selon la revendication 3, dans lequel la
butée est définie par une premiére bride (40) formée
sur la bague.

Ensemble selon la revendication 4, dans lequel la
bague comprend en outre une seconde bride (42)
espacée de la premiere bride d’une distance supé-
rieure al'épaisseur de I'anneau de support, une par-
tie de 'anneau de support étant située entre les pre-
miéere et seconde brides.

Ensemble selon 'une quelconque des revendica-
tions 3 a 5, dans lequel la bague (36) présente une
forme d’une seule piéce, agencée pour étre ajustée
a travers une ouverture (32) de forme non circulaire
formée dans I'anneau de support, et déplacée an-
gulairement par rapport a I'anneau de support pour
empécher le retrait de la bague de I'ouverture.

Ensemble selon 'une quelconque des revendica-
tions 3 a 5, dans lequel la bague (36) présente une
forme en deux parties, maintenant I'anneau de sup-
port captif entre ses parties, lors de l'utilisation.

Ensemble selon 'une quelconque des revendica-
tions 3 a 7, dans lequel la bague est congue pour
maintenir un écrou (38) captif sur celle-ci.

Ensemble selon la revendication 8, dans lequel la
bague comprend un passage s’étendant diamétra-
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lement (48) dans lequel I'écrou est ajusté.

10. Ensemble selon I'une quelconque des revendica-
tions précédentes, dans lequel les moyens de mon-
tage (34) et le disque de torsion souple (24) sont
boulonnés sur le premier élément rotatif (12).
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